Supplemental Figure S8. Identification of endonuclease G using nanoLC-ESI-MS/MS.
The full length primary sequence of Endonuclease G is shown. Red indicates peptides identified using LC-MS/MS that map uniquely to the Endonuclease G primary sequence. Figure S9 . Partial purifications of EndoG and EndoG/H128A. 6xhis tagged recombinant EndoG and EndoG/H128A were resolved on SDS-PAGE and either Coomassie stained or Western blotted and probed with 6xHis antiserum. 3 µg load for Coomassie staining 500 ng load for Western Analysis. Figure S10 . Endonuclease G preferentially catalyzes the cleavage of 5-hydroxymethylcytosine containing DNA. Cytosine and 5-hydroxymethylcytosine containing substrates were incubated with 10 ng liver nuclear extracts or a titration from 0.4 to 12.9 nM of recombinant Endonuclease G. Figure S11 . Endonuclease G does not bind preferentially to 5hmC-modified DNA. 4.5 ng (53.3 fmol DNA molecules) each short (130 bp) cytosine, fully 5-methylcytosine (5meC) and fully 5hmC substrates (5hmC), 32 P labelled at both ends, were incubated in the presence of 5 mM EDTA at 4 o C with an increasing titration (0.33 µM to 1.3 µM) of recombinant Endonuclease G. Reactions were resolved on 6% Native-PAGE.
Supplemental

Supplemental Figure S12 . Schematic of the 130 bp substrate. The region suspected to be cleaved from the initial substrate by the liver nuclear extract was cloned into pCR 2.1 Topo.
This region was then amplified such that a 130 bp fragment was created with either all cytosine, all 5meC residues or all 5hmC residues. This amplicon was also used to measure cleavage activity in HeLa cells (Schematic Figure 4A and assay shown Figure 4B ).
Supplemental Figure S13. Endonuclease G cleaves 5ʹ′-GGGGCCAG-3ʹ′ sequences
leaving a 5ʹ′-overhang. Oligonucleotide products from HaeIII or EndoG digestion were resolved using 20% denaturing PAGE. Reactions with 5hmC modified oligonucleotides at positions 5 and 6 ( Figure 3B ) yield two primary products when incubated with EndoG -27 and 14 bases (Lanes 2 and 3). HaeIII digestion of the same substrates results in a blunt cut at the 5ʹ′-GGCC-3ʹ′ sequence resulting in a 29 base fragment and a 16 base fragment (Lane 4).
These products suggest that EndoG cleaves the substrate producing a 5ʹ′-GGCC overhang. 
Supplemental
Supplemental Tables
Supplemental Table S1 . Substrate Design Supplemental Table S2 . Oligonucleotides Used Supplemental Table S3 . Proteins Co-purifying with the Endonuclease Activity Observed in 
CGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGC 63 LiNE + EndoGI + Cyt CGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGC 63 LiNE + EndoGI + 5hmC CGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGC 63 
Supplemental Figure S21 Supplemental Table S1 2.7 kbp Substrate sequence GGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGT  AATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTC  CACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTA  ATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCA  GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGG  GGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACT  CGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAG  GCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACA  TGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTT  GCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC  GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCA  GGGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCG  CTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCT  CATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAG  CTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCC  GGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACT  GGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGT  GCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAAC  AGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAG  TTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTT  TTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGAT  CCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGT  TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTT  TTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAAC  TTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGAT  CTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAAC  TACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGC  GAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCC  GGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCA  GTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA  GTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGT  CGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA  CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGA  TCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAG  CACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGA  CTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCG  AGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG  AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCT  CAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCAC  CCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAA  AAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGA  AATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCA  GGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATA  AACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC  TAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCAC  GAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGAC   ACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGG  AGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGG  GCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCAT  ATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCA  GGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTG  CGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAG  GCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAA  CGACGGCCAGTGAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGT pUC19 For and pUC19 Rev primers (Sequences in Supplemental Table S2) Each Sequence was annealed to its complement and cloned into pCR2.1-Topo. The sequence was amplified from the vector using pCR2.1 For and pCR2.1 Rev creating the 130 bp substrate shown utilized in Figure 3A . These inserts after ligation into pCR2.1-Topo created the Core Substrate and the Core Mutated Substrate used in Figure 4 . Substrate A sequence   TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCG  GAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCC   GTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTAT  GCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAAT  ACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCAT  TCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTT  TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA  ACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAATT  CGAGCTCGGTACCCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGCA  TAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATA  CGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCT  AACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACC  TGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGT  TTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCG  GTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACG  GTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAA  GGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTT  CCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTC  AGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCT  GGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATAC  CTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGC  TGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTG  CACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGT  CTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC  TGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCT  TGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATC  TGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTG  ATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGC  AGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTT  TCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTT  GGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA  AATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGAC  AGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTT  CGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGG  GAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACG  CTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG  AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATT  GTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAAC  GTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATG  GCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC  ATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGA  AGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA  TTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTA  CTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTT  GCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAA  GTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTT  ACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATC  TTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAG  GCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATA  CTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTC  TCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGG  GTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCAT   TATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG  TC   Substrate B sequence   GCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGG  GCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCG  ATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGA  CGGCCAGTGAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTG  CAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAA  ATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAG  TGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT  GCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTA  ATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTT  CCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAG  CGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGG  GATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA  ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTG  ACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC  AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT  CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTC  GGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGT  GTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGC  CCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAA  GACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGA  GCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTA  CGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAG  TTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC  GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAA  AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCA  GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAA  GGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCT  AAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGT  GAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGA  CTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCC  CAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT  CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGC  AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGT  AAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGG  CATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTC  CCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGG  TTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGT  TATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCAT  CCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG  AATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGAT  AATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACG  TTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTC  GATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCAC  CAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAG  GGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCA   ATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATT  TGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCC  GAAAAGTGCCACCTGAC Substrates were amplified using the Recombination A primer set in Supplemental  Table S2 EXPRESSION CONSTRUCTS TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGG  TGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCT  CCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTC  AAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGC  ACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA  TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTT  AATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTC  TATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAA  AATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC  GTTTACAATTTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTAT  TTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAATTAATTC  TTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAG  GATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAA  AACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGC  GATTCCGACTCGTCCAACATCAATACAACCTATTAATTTCCCCTCGTCAAA  AATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTG  AGAATGGCAAAAGTTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGC  CATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTC  GTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAA  TTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCAT  CAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTG  TTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGG  ATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAGCCAGTTTAG  TCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTT  CAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCG  CACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAG  CATCCATGTTGGAATTTAATCGCGGCCTAGAGCAAGACGTTTCCCGTTGA  ATATGGCTCATAACACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTT  ATTGTTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTC  AGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCG  CGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTT  GTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCA  GCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGC  CACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATC  CTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTG  GACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGG  GGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTG  AGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGA  GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCG   CACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCG  GGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGG  GGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG  GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATT  CTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA  GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCG  CCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCAT  ATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAG  TATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACC  CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCC  GCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTT  TTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCATCAG  CGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCAGCT  CGTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCA  TGTTAAGGGCGGTTTTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGG  GATTTCTGTTCATGGGGGTAATGATACCGATGAAACGAGAGAGGATGCTC  ACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGA  GGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACT  CAGGGTCAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGG  TAGCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCG  CTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACCGAAGACCATT  CATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTT  CGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCA  GCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGG  CCGCCATGCCGGCGATAATGGCCTGCTTCTCGCCGAAACGTTTGGTGGCG  GGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCG  CAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCG  AAAATGACCCAGAGCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAA  GAAGACAGTCATAAGTGCGGCGACGATAGTCATGCCCCGCGCCCACCGGA  AGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAGATCCCGGT  GCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTCACTGCCCGCT  TTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACG  CGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCA  CCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG  AGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTG  TTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTC  GTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAA  TGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCA  GTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGA  CATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGCG  AGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAA  CTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAG  ATGCTCCACGCCCAGTCGCGTACCGTCTTCATGGGAGAAAATAATACTGT  TGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTG  CAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT  GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTAC  AGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCC  AGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTG  CAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCG  CCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCG   CTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCA  CGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTAT  AACGTTACTGGTTTCACATTCACCACCCTGAATTGACTCTCTTCCGGGCGC  TATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGGTGTCCGGGATC  TCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTA  GGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGA  GATGGCGCCCAACAGTCCCCCGGCCACGGGGCCTGCCACCATACCCACGC  CGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTCCCCATCG  GTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGAT  GCCGGCCACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAA  ATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTC  TAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGGGCAGCAG  CCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCAT  ATGCGCGCGCTGCGGGCCGGCCTGACCCTAGCGCTGGGCGCGGGGCTGGG  CGCCGCGGCAGAGCATTGGCGGCGGCGGGAGGGCAAAGCGCCGGGGCTG  CTGGGCCGAGTGCCATTGTTGCCGGTGGTCGCGGCCGATCTTCCCGCGCTG  CCGGGGGGACCGGCGGGCGGCACCGGGGAACTGGCCAAGTACGGGCTGC  CCGGCGTGGCGCAGCTCCGGAGCCGCGAGTCCTACGTGCTTAGCTACGAC  CCGCGCACGCGCGGTGCGCTCTGGGTGTTGGAGCAGCTGAGGCCAGAGCG  GCTCCGTGGCGACGGGGACCGTAGCGCCTGCGACTTCCGCGAGGATGACT  CTGTGCACGCGTACCACCGCGCCACCAATGCGGACTACCGCGGCAGTGGC  TTTGACCGCGGCCATTTGGCCGCCGCCGCCAACCACCGCTGGAGTCAGCG  GGCCATGGACGACACCTTCTACCTGAGCAACGTAGCGCCTCAGGTGCCAC  ACCTCAACCAGAATGCCTGGAACAACCTTGAGAGGTACAGCCGCAGCTTG  ACGCGAACTTACCAAAATGTCTATGTCTGCACGGGGCCGCTTTTCCTGCCC  AGGACCGAGGCTGATGGGAAGTCCTATGTGAAGTACCAGGTTATTGGGAA  GAACCACGTGGCAGTGCCCACACACTTCTTCAAGGTGCTGATCCTGGAGG  CAGCCGGTGGGCAGATCGAGCTACGTTCCTACGTGATGCCCAATGCCCCC  GTGGATGAGACCATCCCTCTGGAGCGGTTCCTGGTGCCCATCGAGAGCAT  CGAGCGGGCCTCGGGATTGCTCTTCGTGCCCAATATTCTGGCTCGAGCTGG  AAACCTCAAGGCTATCACTGCTGGCAGCAAGTGAGCGGCCGCACTCGAGC  ACCACCACCACCACCACTGAGATCCGGCTGCTAACAAAGCCCGAAAGGA  AGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTG  GGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATA  TCCGGAT   pET28a-EndoG H128A   TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGG  TGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCT  CCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTC  AAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGC  ACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA  TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTT  AATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTC  TATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAA  AATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC  GTTTACAATTTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTAT   TTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAATTAATTC  TTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAG  GATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAA  AACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGC  GATTCCGACTCGTCCAACATCAATACAACCTATTAATTTCCCCTCGTCAAA  AATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTG  AGAATGGCAAAAGTTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGC  CATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTC  GTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAA  TTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCAT  CAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTG  TTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGG  ATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAGCCAGTTTAG  TCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTT  CAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCG  CACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAG  CATCCATGTTGGAATTTAATCGCGGCCTAGAGCAAGACGTTTCCCGTTGA  ATATGGCTCATAACACCCCTTGTATTACTGTTTATGTAAGCAGACAGTTTT  ATTGTTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTC  AGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCG  CGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTT  GTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCA  GCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGC  CACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATC  CTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTG  GACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGG  GGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTG  AGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGA  GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCG  CACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCG  GGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGG  GGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG  GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATT  CTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA  GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCG  CCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCAT  ATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAG  TATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACC  CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCC  GCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTT  TTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCATCAG  CGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCAGCT  CGTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCA  TGTTAAGGGCGGTTTTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGG  GATTTCTGTTCATGGGGGTAATGATACCGATGAAACGAGAGAGGATGCTC  ACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGA  GGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACT  CAGGGTCAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGG  TAGCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCG  CTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACCGAAGACCATT   CATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTT  CGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCA  GCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGG  CCGCCATGCCGGCGATAATGGCCTGCTTCTCGCCGAAACGTTTGGTGGCG  GGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCG  CAAGCGACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCG  AAAATGACCCAGAGCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAA  GAAGACAGTCATAAGTGCGGCGACGATAGTCATGCCCCGCGCCCACCGGA  AGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAGATCCCGGT  GCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTCACTGCCCGCT  TTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACG  CGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCA  CCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG  AGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTG  TTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTC  GTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAA  TGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCA  GTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGA  CATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGCG  AGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAA  CTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAG  ATGCTCCACGCCCAGTCGCGTACCGTCTTCATGGGAGAAAATAATACTGT  TGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTG  CAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT  GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTAC  AGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCC  AGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTG  CAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCG  CCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCG  CTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCA  CGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTAT  AACGTTACTGGTTTCACATTCACCACCCTGAATTGACTCTCTTCCGGGCGC  TATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGGTGTCCGGGATC  TCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTA  GGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGA  GATGGCGCCCAACAGTCCCCCGGCCACGGGGCCTGCCACCATACCCACGC  CGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTCCCCATCG  GTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGAT  GCCGGCCACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAA  ATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTC  TAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGGGCAGCAG  CCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCAT  ATGCGCGCGCTGCGGGCCGGCCTGACCCTAGCGCTGGGCGCGGGGCTGGG  CGCCGCGGCAGAGCATTGGCGGCGGCGGGAGGGCAAAGCGCCGGGGCTG  CTGGGCCGAGTGCCATTGTTGCCGGTGGTCGCGGCCGATCTTCCCGCGCTG  CCGGGGGGACCGGCGGGCGGCACCGGGGAACTGGCCAAGTACGGGCTGC  CCGGCGTGGCGCAGCTCCGGAGCCGCGAGTCCTACGTGCTTAGCTACGAC  CCGCGCACGCGCGGTGCGCTCTGGGTGTTGGAGCAGCTGAGGCCAGAGCG  GCTCCGTGGCGACGGGGACCGTAGCGCCTGCGACTTCCGCGAGGATGACT  CTGTGCACGCGTACCACCGCGCCACCAATGCGGACTACCGCGGCAGTGGC   TTTGACCGCGGCGCTTTGGCCGCCGCCGCCAACCACCGCTGGAGTCAGCG  GGCCATGGACGACACCTTCTACCTGAGCAACGTAGCGCCTCAGGTGCCAC  ACCTCAACCAGAATGCCTGGAACAACCTTGAGAGGTACAGCCGCAGCTTG  ACGCGAACTTACCAAAATGTCTATGTCTGCACGGGGCCGCTTTTCCTGCCC  AGGACCGAGGCTGATGGGAAGTCCTATGTGAAGTACCAGGTTATTGGGAA  GAACCACGTGGCAGTGCCCACACACTTCTTCAAGGTGCTGATCCTGGAGG  CAGCCGGTGGGCAGATCGAGCTACGTTCCTACGTGATGCCCAATGCCCCC  GTGGATGAGACCATCCCTCTGGAGCGGTTCCTGGTGCCCATCGAGAGCAT  CGAGCGGGCCTCGGGATTGCTCTTCGTGCCCAATATTCTGGCTCGAGCTGG  AAACCTCAAGGCTATCACTGCTGGCAGCAAGTGAGCGGCCGCACTCGAGC  ACCACCACCACCACCACTGAGATCCGGCTGCTAACAAAGCCCGAAAGGA  AGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTG  GGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATA  TCCGGAT   pET28a-EndoGI   ATCCGGATATAGTTCCTCCTTTCAGCAAAAAACCCCTCAAGACCCGTTTAG  AGGCCCCAAGGGGTTATGCTAGTTATTGCTCAGCGGTGGCAGCAGCCAAC  TCAGCTTCCTTTCGGGCTTTGTTAGCAGCCGGATCTCAGTGGTGGTGGTGG  TGGTGCTCGAGTGCGGCCGCCTAATCATCATTTACAGGTCCTTCAAAGGG  AGCCTTGCAACCAGCCTTTTCGTAAAACTCGAATGGCAGCGGATCCTCGTT  GTCGTAATAGTCGGAATCGCGGGCGCAACTGGGACCAAGTTCCATTTTCA  CCATCTTGTCGCGCCAAAAGTCGAGAAGCTCTTTGGTGAGAACCTCATCC  CTCAGATTGAAAATCCAACTGTTGTAGTCGTCGGGCCCATAGAAACCAGC  ATCACCCTTGTACTCCTGCAGCAGCTCGGCGGCCTTGTTTTGATCCTCCGC  TGAGGGTGTGCCATCGAAGAGCAGCTTCCAGATTATCTCCCTGGCGGCTG  CCGCTATCTTCTTCACGCTGGCCTGGTGAACGCTGTCCGGAACGATGATTT  TGGTCAGAACAAAGCGCTTCATTAGAGTTCGGTATTCCTCGAGCGGATTTT  CCTTGGTCAGGGTGGCCTCAAATTCGCCAGACAGAGCGGCGGCATCATCG  GCACTCAGTTCACCCGGAGTTGTAGGCGTCGCTGGCCCATCCTGATCCAG  CGAAGCCTGCTCCTCGAGTGCTGCGCGCACCTTTAAGCTGGCTGCAAATG  GAGCGGTACAACCGGCATGGGCATAGAACTCCAATGGCGGGGTGTCGTCG  CTGTCAAAGAGATCACTGTCGCGTGACCAACAGGGACCGAGTTGCTTCTT  CACCAGCACATCGCGCCAAAAGTCGAGGAGTTCCTTCTTTAGAACCTCAT  CCCTCAGCTTGACAATCCATTCGTTGTACGGCGTCGGGTCGTAGAAGCAG  GCGTCACCACGGTATTCCTCCAGCAATTGGCTGGCCTTCTCTGTGTTCGAT  TGCGAGGTACCGGCCTCGTCGAATAACAGCCGCCAGATGACGTCACGCGC  CGCTGCAGCCGTTCGATCGAAATTCTCCTTGGTGACATCATCATCCACGAT  TTCGTCTACCTGCACGCGTGTTTCGATAAGCTTTTGGTAATCCTTAACGGG  ATCCACCAGGCCAATGGTGTAATCGTTCTGTGCTACTTTCTCGGCCGTTGC  CATTTTGTCGGATTGTGTGTCCTCGGCCTTGCGCTTGGACATATGGCTGCC  GCGCGGCACCAGGCCGCTGCTGTGATGATGATGATGATGGCTGCTGCCCA  TGGTATATCTCCTTCTTAAAGTTAAACAAAATTATTTCTAGAGGGGAATTG  TTATCCGCTCACAATTCCCCTATAGTGAGTCGTATTAATTTCGCGGGATCG  AGATCTCGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCC  ACAGGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGA  TCGGGCTCGCCACTTCGGGCTCATGAGCGCTTGTTTCGGCGTGGGTATGGT  GGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGCAC  CATTCCTTGCGGCGGCGGTGCTCAACGGCCTCAACCTACTACTGGGCTGCT   TCCTAATGCAGGAGTCGCATAAGGGAGAGCGTCGAGATCCCGGACACCAT  CGAATGGCGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGA  GTCAATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCA  GAGTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCC  AGCCACGTTTCTGCGAAAACGCGGGAAAAAGTGGAAGCGGCGATGGCGG  AGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAG  TCGTTGCTGATTGGCGTTGCCACCTCCAGTCTGGCCCTGCACGCGCCGTCG  CAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTGCCAGCGT  GGTGGTGTCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGCG  GTGCACAATCTTCTCGCGCAACGCGTCAGTGGGCTGATCATTAACTATCCG  CTGGATGACCAGGATGCCATTGCTGTGGAAGCTGCCTGCACTAATGTTCC  GGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTT  CTCCCATGAAGACGGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGG  GTCACCAGCAAATCGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCG  CGTCTGCGTCTGGCTGGCTGGCATAAATATCTCACTCGCAATCAAATTCAG  CCGATAGCGGAACGGGAAGGCGACTGGAGTGCCATGTCCGGTTTTCAACA  AACCATGCAAATGCTGAATGAGGGCATCGTTCCCACTGCGATGCTGGTTG  CCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGG  CTGCGCGTTGGTGCGGATATCTCGGTAGTGGGATACGACGATACCGAAGA  CAGCTCATGTTATATCCCGCCGTTAACCACCATCAAACAGGATTTTCGCCT  GCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAGG  CGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACC  ACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTC  ATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAG  CGCAACGCAATTAATGTAAGTTAGCTCACTCATTAGGCACCGGGATCTCG  ACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGC  GGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAAC  TCGTAGGACAGGTGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGC  TTTCGCTGGAGCGCGACGATGATCGGCCTGTCGCTTGCGGTATTCGGAATC  TTGCACGCCCTCGCTCAAGCCTTCGTCACTGGTCCCGCCACCAAACGTTTC  GGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCCCACGGGTGCGCAT  GATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGCTGGCGGGGTTGCCTTA  CTGGTTAGCAGAATGAATCACCGATACGCGAGCGAACGTGAAGCGACTGC  TGCTGCAAAACGTCTGCGACCTGAGCAACAACATGAATGGTCTTCGGTTT  CCGTGTTTCGTAAAGTCTGGAAACGCGGAAGTCAGCGCCCTGCACCATTA  TGTTCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCTGTGGAACACCTA  CATCTGTATTAACGAAGCGCTGGCATTGACCCTGAGTGATTTTTCTCTGGT  CCCGCCGCATCCATACCGCCAGTTGTTTACCCTCACAACGTTCCAGTAACC  GGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCCTCTCTCGTTTCA  TCGGTATCATTACCCCCATGAACAGAAATCCCCCTTACACGGAGGCATCA  GTGACCAAACAGGAAAAAACCGCCCTTAACATGGCCCGCTTTATCAGAAG  CCAGACATTAACGCTTCTGGAGAAACTCAACGAGCTGGACGCGGATGAAC  AGGCAGACATCTGTGAATCGCTTCACGACCACGCTGATGAGCTTTACCGC  AGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCA  GCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGAC  AAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCGCAGCC  ATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTATGCG  GCATCAGAGCAGATTGTACTGAGAGTGCACCATATATGCGGTGTGAAATA  CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTC  CTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATC   AGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG  CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAA  AAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGC  ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT  ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGT  TCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAG  CGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGT  CGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACC  GCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC  GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG  GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCT  ACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC  TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGG  TAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAG  GATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGA  ACGAAAACTCACGTTAAGGGATTTTGGTCATGAACAATAAAACTGTCTGC  TTACATAAACAGTAATACAAGGGGTGTTATGAGCCATATTCAACGGGAAA  CGTCTTGCTCTAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATG  GGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTAT  CGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAA  AGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGC  TGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTG  ATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAG  GTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGC  AGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAAC  AGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGG  TTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGA  ACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAG  TCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGA  AATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATAC  CAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTA  CAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAA  ATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAAGAATTAATTCATGA  GCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCG  CGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTG  TTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAG  GCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAG  GGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTG  GACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT  ACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAG  CACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGA  AAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCG  GGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCAC  ACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCA   Supplemental Table S2 Primers to create substrates Amplify pUC19 pUC19 For 5ʹ′-GGTACCCGGGGATCCTCTAGAGT-3ʹ′ pUC19 Rev 5ʹ′-ACTCTAGAGGATCCCCGGGTACC-3ʹ′
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